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Cross - Reference to Related Application 

This application claims priority under 35 USC 119 from 
Japanese Patent Application No. 2003-24682, the disclosure of 
which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an electrically - driven 
steering shaft lock device which is applied to a vehicle such as 
an automobile. 

Description of the Related Art 

Vehicles such as automobiles and the like are equipped with, 
for example, a so-called electrically- driven steering lock device 
as an antitheft device. The electrically - driven steering lock 
device has, for example, a lock body which is assembled to the 
steering post of the vehicle. A lock bar, which is urged toward 
the steering shaft by a spring, is provided within the lock body. 
By making the lock bar protrude out toward the steering shaft and 
engage with an engagement groove formed in the steering shaft, 
the steering shaft is locked. 

A screw mechanism or a cam mechanism or a 
reciprocatingly -movable driving body is driven by an 
electrically - driven motor which is the means for driving the lock 



bar, and the lock bar, which is engaged with the steering shaft, 
is pulled out such that the locking is released. See, for example, 
Japanese Patent Application (JP-A) No. 10-138872. 

There are cases in which, in the state in which the lock bar 
is engaged with the engagement groove of the steering shaft, force 
in a rotating direction is applied to the steering shaft by the 
repulsion from the wheel, and lock bar catches on the engagement 
groove of the steering shaft, and resistance to pulling-out of 
the lock bar arises. Accordingly, the means for driving the lock 
bar must have driving force which is sufficient to pull the lock 
bar out against such resistance. 

Here, when a screw mechanism is used as the driving means, 
a large driving force is obtained, and the device itself can be 
made compact. On the other hand, there are problems in that, not 
only does the cost increase, but also, the operation time for 
pulling out the lock bar is long. 

When a cam mechanism is used as the driving means, the cost 
is lower as compared with a screw mechanism, but the efficiency 
of converting from rotational motion to rectilinear motion is poor, 
and the driving force is weak. Therefore, either the motor must 
be made larger and the output increased, or the gear reduction 
ratio must be increased, or the like. Therefore, problems arise 
in that the electrically - driving steering lock device itself 
becomes large and the cost thereof increases. 
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SUMMARY OF THE INVENTION 

In view of the aforementioned, an object of the present 
invention is to provide an electrically - driven steering lock 
device which provides sufficient force for pulling a lock bar out, 
and which is compact and low-cost. 

In order to achieve the above object, an electrically - driven 
steering lock device has a lock stopper, a lock bar, an urging 
device, a gear, a lock arm, and a cam. The lock stopper is able 
to move toward a steering shaft. The lock bar is connected to the 
lock stopper and is able to move integrally with the lock stopper. 
In a state in which the lock stopper has been moved toward the 
steering shaft, the lock bar projects toward the steering shaft 
and engages with an engagement groove of the steering shaft and 
locks the steering shaft. In a state in which the lock stopper 
has been moved toward a side opposite the steering shaft, the lock 
bar moves toward the side opposite the steering shaft and releases 
locking. The urging device urges the lock stopper toward the side 
opposite the steering shaft. The gear is a portion which is driven 
to rotate by driving force from a drive source. The lock arm 
provided so as to be interlocked with the gear and so as to be 
engageable with the lock stopper, and due to forward rotation of 
the gear, the lock arm moves the lock stopper toward the steering 
shaft and holds the lock stopper. The cam is provided so as to 
be interlocked with the gear and so as to be engageable with the 
lock stopper, and due to reverse rotation of the gear, the cam 



moves the lock stopper toward the side opposite the steering shaft 
and holds the lock stopper. 

In the electrically-driven steering lock device of the 
present invention, the lock stopper can move toward the steering 
shaft. In the state in which the lock stopper has been moved, by 
the urging device and the cam, toward the side opposite to the 
steering shaft and is held, the lock bar, which is connected to 
the lock stopper and which can move integrally with the lock 
stopper, moves toward the side opposite the steering shaft and 
releases locking of the steering shaft. 

In this state in which locking is released, when the gear 
rotates forward due to the driving force from the drive source, 
the cam and the lock arm, interlockingly with the gear, also rotate 
forward and move. Therefore, the holding of the lock stopper by 
the cam is released, and the lock stopper becomes able to move. 
Then, the lock arm engages with the lock stopper, and, against 
the urging force of the urging device, moves the lock stopper 
toward the steering shaft and holds the lock stopper. In this way, 
the lock bar, which is connected to the lock stopper, projects 
toward the steering shaft and engages with the engagement groove, 
such that the steering shaft is locked. 

In this locked state, when the gear rotates reversely due 
to the driving force from the drive source, the lock arm and the 
cam, interlockingly with the gear, also rotate reversely and move . 
Therefore, the lock stopper, which has been moved toward the 



steering shaft and is held by the lock arm, moves, due to the urging 
force of the urging device, in the direction opposite the steering 
shaft, and is held by the cam which has, interlockingly with the 
gear, rotated reversely and moved . In this way, the lock bar, which 
is connected to the lock stopper, is moved toward the side opposite 
the steering shaft, and the locking of the steering shaft is 
released . 

In this way, usually, the lock stopper is moved in the 
direction opposite the steering shaft by only the urging force 
of the urging device, and the locking is released. Therefore, the 
releasing of the locking can be carried out in a short period of 
time . 

However, there are cases in which, in the above - described 
locked state, force in the direction of rotation is applied to 
the steering shaft due to the repulsion from the wheels, and the 
lock bar catches on the engagement groove of the steering shaft, 
and it is difficult for the lock stopper to move only by the urging 
force of the urging device. 

In such cases, the lock stopper is moved toward the side 
opposite the steering shaft and held by the cam which rotates 
interlocking with the gear due to the driving force of from the 
drive source. Further, at this time, the urging device also 
assists in moving the lock stopper. Namely, in a case in which 
there is resistance to the movement of the lock bar; the lock 
stopper is moved by both the cam and the urging device, the lock 



bar is pulled -out from the engagement groove of the steering shaft . 
Accordingly, as compared with a case in which the lock stopper 
is moved only by a cam, the burden on the drive source can be 
lessened. Therefore, the drive source can be made to be 
inexpensive and compact. 

Further, in a state in which the lock stopper is moved toward 
the side opposite the steering shaft and locking is released, the 
lock stopper is held by both the cam and the urging device. 
Therefore, it is possible to reliably prevent the steering shaft 
from locking at unnecessary times such as while the vehicle is 
traveling or the like. 

In this way, in the electrically - driven steering lock device 
of the present invention, it is possible to provide a force which 
is sufficient for pulling a lock bar out, and the steering lock 
device can be made to be compact and inexpensive. It is possible 
to provide an antitheft system for a vehicle and a module for a 
steering system which include this electrically - driven steering 
lock device. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a front view showing the structure of main portions 

of an electrically- driven steering lock device relating to an 

embodiment of the present invention. 

Fig. 2 is a top view showing the structure of main portions 

of the electrically - driven steering lock device relating to the 



embodiment of the present invention. 

Fig. 3 is a side view showing the structure of main portions 
of the electrically-driven steering lock device relating to the 
embodiment of the present invention. 

Fig. 4A is a front view showing a state in which locking is 
released, in the steps of operation of the electrically-driven 
steering lock device relating to the embodiment of the present 
invention . 

Fig. 4B is a front view showing a step in which a gear is 
rotated and a lock bar is moved by a lock arm, in the 
electrically - driven steering lock device relating to the 
embodiment of the present invention. 

Fig. 4C is a front view showing a locked state in the steps 
of operation of the electrically - driven steering lock device 
relating to the embodiment of the present invention. 

Fig. 5A is a front view showing a locked state in the steps 
of operation of the electrically-driven steering lock device 
relating to the embodiment of the present invention. 

Fig. 5B is a front view showing a step in which the gear is 
rotated and the lock bar is moved by an urging device, in the 
electrically - driven steering lock device relating to the 
embodiment of the present invention. 

Fig. 5C is a front view showing a state in which locking is 
released, in the electrically-driven steering lock device 
relating to the embodiment of the present invention. 



Fig. 6A is a front view showing a state in which force in 
a direction of rotation is applied to a steering shaft in a locked 
state, in the steps of operation of the electrically - driven 
steering lock device relating to the embodiment of the present 
invention . 

Fig. 6B is a front view showing a state in which the gear 
is rotated and the lock bar is moved by a cam, in the 
electrically-driven steering lock device relating to the 
embodiment of the present invention. 

Fig. 6C is a front view showing a state in which locking is 
released, in the electrically - driven steering lock device 
relating to the embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Fig. 1 illustrates, as a front view, the structure of main 
portions of an electrically - driven steering lock device 10 
relating to an embodiment of the present invention. 

The electrically -driven steering lock device 10 has a lock 
body 12 which is box- shaped or parallelepiped, and which is 
mounted to the steering post (not illustrated) of a vehicle. A 
block- shaped projecting portion 14 projects at the interior of 
the lock body 12. A lock stopper 18 is provided so as to abut a 
slide surface 16 of the projecting portion 14. 

The lock stopper 18 has a plate- shaped slide portion 20. A 
plate-shaped engaging portion 22 projects, in the direction of 
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plate thickness of the slide portion 20, at one end portion of 
the slide portion 20 (i.e. , at the upper end portion of the slide 
portion 20 in Fig. 1) at the side opposite the projecting portion 
14. In the same way as the engaging portion 22, a plate- shaped 
connecting portion 24 projects, in the direction of plate 
thickness of the slide portion 20, at the end portion of the slide 
portion 20 at the side opposite the engaging portion 22 . A through 
hole 26 is formed in the slide portion 20 from the attached root 
portion of the connecting portion 24 to the longitudinal direction 
intermediate portion of the slide portion 20. 

The lock stopper 18 can move along the slide wall 16 in the 
direction of arrow L and in the direction of arrow UL in Fig. 1, 
due to the slide portion 20 sliding along the slide wall 16 of 
the projecting portion 14. 

A rectangular- rod- shaped lock bar 28 is provided at the 
connecting portion 24 side of the lock stopper 18 . A groove portion 
30 is formed in the lock stopper 18 side of the lock bar 28, in 
correspondence with the connecting portion 24 of the lock stopper 
18. The lock stopper 18 and the lock bar 28 are connected by the 
connecting portion 24 engaging with the groove portion 30 . At this 
time, the distal end of a proximal end 32 of the lock bar 28 is 
fit into the through hole 26 of the lock stopper 18. 

The groove width of the groove portion 30 is formed so as 
to be wider than plate thickness of the connecting portion 24. 
A spring 36 is disposed between the connecting portion 24 and the 



groove portion 30. Due to the spring 36, the lock stopper 18 and 
the lock bar 28 are urged in directions of moving apart from one 
another, and the lock stopper 18 and the lock bar 28 are connected 
so as to be integrally movable. 

The distal end portion of the lock bar 28 is disposed so as 
to face a steering shaft 38, and so as to be able to engage with 
an engagement groove 40 of the steering shaft 38. Due to the lock 
bar 28 engaging with the engagement groove 40, the steering shaft 
38 is locked so as to be unable to rotate (the state shown in Fig. 
1) . 

A pro j ection - shaped projecting piece 42 projects at the lock 
stopper 18 at the side opposite the side where the engaging portion 
22 projects. A spring 44, which is a member included in an urging 
device, is provided between the projecting piece 42 and the 
projecting portion 14 of the lock body 12. The spring 44 
elastically urges the lock stopper 18 toward the side opposite 
the steering shaft 38 . As an urging means , examples are not limited 
to the spring 44 as far as the examples similarly achieve the urging 
function as the spring 44 . 

A helical gear 46, which is a gear, is provided at the engaging 
portion 22 side of the lock stopper 18 in the widthwise direction 
of the lock stopper 18 (in the upward direction in Fig. 2) . A shaft 
48 is press-fit in and passes through the center of the helical 
gear 46. Although not illustrated, due to the shaft 48 being 
rotatably held at the lock body 12, the helical gear 46 is able 



to rotate relative to the lock body 12. Moreover, as shown in Fig. 
2, the shaft 48 is disposed at the position of the distal end of 
the engaging portion 22 of the lock stopper 18. Movement of the 
lock stopper 18 is restricted to between the shaft 48 and an upper 
portion 50 of the lock body 12. 

A lock arm 52 projects from the lock stopper 18 side of the 
helical gear 46. As shown in Fig. 1, the lock arm 52 is formed 
in the shape of a plate whose both end portions are folded over 
toward the same side. The lock arm 52 projects such that the 
widthwise direction thereof is a direction coinciding with the 
direction of thickness of the helical gear 46. 

The lock arm 52 is structured by a proximal end portion 54, 
an intermediate portion 56, and a distal end portion 58. The 
proximal end portion 54 is provided from the side of the shaft 
48 to the radial direction intermediate portion of the helical 
gear 46. The intermediate portion 56 projects from one end of the 
proximal portion 54 (the upper end portion in Fig. 1) at the shaft 
38 side and in a direction orthogonal to the proximal end portion 
54, and is provided up to a vicinity of the gear portion at the 
outer periphery of the helical gear 46. The distal end portion 
58 projects from one end of the intermediate portion 56 (the left 
end portion in Fig. 1), at a downward and leftward incline. The 
lock arm 52 is formed integrally with the helical gear 46. 

A cam 60 is provided at the side of the lock arm 52 opposite 
the side at which the helical gear 46 is disposed. The cam 60 is 
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formed integrally with the helical gear 46 and the lock arm 52, 
with the central axis of the shaft 48 being the center of rotation 
of the cam 60. The cam 60 projects eccentrically in the direction 
opposite to the direction in which the intermediate portion 56 
of the lock arm 52 projects. 

As shown in Figs. 2 and 3, the lock stopper 18 is disposed 
at a position so as to extend over both the lock arm 52 and the 
cam 60 in the widthwise direction. 

At the side opposite the projecting portion 14 of the lock 
body 12 , the helical gear 46 engages with a worm gear 62 . A rotating 
shaft 66 of a motor 64, which is a drive source, is press-fit into 
the worm gear 62, such that the worm gear 62 rotates integrally 
with the rotating shaft 66 . Electric power is supplied to the motor 
64 via an unillus trated wire disposed at the interior of the lock 
body 12, such that the rotating shaft 66 is rotated forward and 
reversely by an unillustrated control circuit installed in the 
vehicle. The rotating shaft 66 is rotated in the direction of arrow 
A and in the direction of arrow B in Fig. 2. 

A plate-shaped push part 68, which is formed in an L- shape, 
is provided at the side of the lock bar 28 opposite the side at 
which the motor 64 is provided. The push part 68 has a horizontal 
portion 72 and a vertical portion 74. The horizontal portion 72 
slides along a side wall 70 of the projecting portion 14 of the 
lock body 12. The horizontal portion 72 is able to fit into the 
groove portion 30 of the lock bar 28. The vertical portion 74 



projects vertically downward in Fig. 1 from one end of the 
horizontal portion 72. A spring 78, which is a member included 
in the urging device, is provided between the vertical portion 
74 and a side wall 76 of the lock body 12. The spring 78 urges 
the push part 68 toward the lock bar 28. 

A microswitch 80 is provided between the lock bar 28 and the 
vertical portion 74 of the push part 68 . A switch portion 82 , which 
opens and closes the contact (not illustrated) of the microswitch 
80, is disposed in the direction facing the vertical portion 74 
of the push part 68. In accordance with the opening and closing 
of the contact of the microswitch 80, the control circuit senses 
the position of the lock bar 28 and controls the rotation of the 
motor 64 . 

Here, in the state in which the lock stopper 18 has moved 
to the side opposite the steering shaft 38 (i.e., in the state 
shown in Fig. 4A) , when the rotating shaft 66 of the motor 64 is 
rotated counterclockwise (in the direction of arrow A in Fig. 2) 
by the control circuit, the helical gear 46 is rotated forward 
in the counterclockwise direction (in the direction of arrow CCW 
in Fig . 4B) . Therefore , the lock arm 52 , which is formed integrally 
with the helical gear 46, also rotates, and the distal end portion 
58 of the lock arm 52 engages with the engaging portion 22 of the 
lock stopper 18 (the state shown in Fig. 4B) . Then, due to the 
lock arm 52 being rotated further, the lock stopper 18 and the 
lock bar 28 are pushed downward toward the steering shaft 38 (in 



the direction of arrow L in Fig. 4B) . 

At this time, when the position of the distal end of the 
horizontal portion 72 of the push part 68 temporarily coincides 
with the groove portion 30 of the lock bar 28, the push part 68 
moves due to the urging force of the spring 78 such that the distal 
end of the horizontal portion 72 is temporarily fit-in into the 
groove portion 30 of the lock bar 18. Therefore, the vertical 
portion 74 of the push part 68 abuts the switch portion 82 of the 
microswitch 80, and the contact of the microswitch is turned on. 
In this way, in the state in which the helical gear 46 has been 
rotated to the position shown in Fig. 4C, the rotation of the 
rotating shaft 66 of the motor 64 is stopped by the control circuit, 
and the lock stopper 18 is held by the lock arm 52 at the steering 
shaft 38 side. The motor 64 and the worm gear 62 are omitted from 
illustrated in Figs. 4A through 4C. 

Further, in the state in which the lock stopper 18 has been 
moved to the steering shaft 38 side (the state shown in Fig. 5A) , 
when the rotating shaft 66 of the motor 64 is rotated clockwise 
(in the direction of arrow B in Fig. 2) by the control circuit, 
the helical gear 46 is rotated reversely in the clockwise 
direction (in the direction of arrow CW in Fig. 5B) . Therefore, 
the lock arm 52 also rotates integrally with the helical gear 46, 
and the holding of the lock stopper 18 is released. Here, the lock 
stopper 18 is urged by the spring 44 toward the side opposite the 
steering shaft 38. Thus, the lock stopper 18 and the lock bar 28 
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are moved, by the urging force of the spring 44, toward the side 
opposite the steering shaft 38 (in the direction of arrow UL in 
Fig. 5B) , and the contact of the microswitch 80 is turned on by 
the push part 68. 

In this way, in the state in which the helical gear 46 has 
been rotated to the position shown in Fig. 5C, the rotation of 
the rotating shaft 66 of the motor 64 is stopped by the control 
circuit, and the lock stopper 18 is held at the side opposite the 
steering shaft 38 by the spring 44 and the cam 60. The motor 64 
and the worm gear 62 are omitted from illustration in Figs. 5A 
through 5C. 

On the other hand, in the state in which the lock stopper 
18 has been moved toward the steering shaft 3 8 , there is resistance 
to the movement of the lock bar 28, and there are cases in which 
it is difficult for the lock stopper 18 to be moved only by the 
urging force of the spring 44. In such cases, as shown in Figs. 
6A through 6C, due to the rotational movement of the cam 60 which 
is formed integrally with the helical gear 46 and the lock arm 
52, the lock stopper 18 is pushed upward toward the side opposite 
the steering shaft 38. (The motor 64 and the worm gear 62 are 
omitted from illustration in Figs. 6A through 6C.) 

Next, operation of the embodiment of the present invention 
will be described. 

In the electrically-driven steering lock device 10 having 
the above - described structure, the lock stopper 18 is movable in 



the direction of arrow L and in the direction of arrow UL in Fig. 
1 (i.e., in a direction orthogonal to the central axis of the 
steering shaft 38) . In the state in which the lock stopper 18 is 
moved to and held at the side opposite the steering shaft 38 (i.e., 
in the direction of arrow UL in Fig. 1) by the spring 44 and the 
cam 60, the lock bar 28, which is connected to the connecting 
portion 24 of the lock stopper 18 and which can move integrally 
with the lock stopper 18, is moved toward the side opposite the 
steering shaft 38 such that locking of the steering shaft 38 is 
released (the state shown in Fig. 4A) . 

In this state in which locking is released, when the rotating 
shaft 66 of the motor 64 is rotated counterclockwise (in the 
direction of arrow A in Fig. 2) by the control circuit, the helical 
gear 46 is rotated counterclockwise (in the direction of arrow 
CCW in Fig. 4B) via the worm gear 62. Therefore, the cam 60 and 
the lock arm 52, which are formed integrally with the helical gear 
46, also rotate and move in the direction of arrow CCW in Fig. 
4B. Accordingly, the holding of the lock stopper 18 by the cam 
60 is released, and the lock stopper 18 becomes able to move. Then, 
the distal end portion 58 of the lock arm 52 engages with the 
engaging portion 22 of the lock stopper 18 (the state shown in 
Fig. 4B) , and the lock stopper 18 is moved toward the steering 
shaft 38 (in the direction of arrow L in Fig. 4B) against the urging 
force of the spring 44 . 

At this time, due to the distal end of the horizontal portion 



72 of the push part 68 being temporarily fit- in into the groove 
portion 30 of the lock bar 28, the contact of the microswitch 80 
is temporarily turned on, and the control circuit senses the 
movement of the lock bar 18. Therefore, as shown in Fig. 4C, the 
rotation of the rotating shaft 66 of the motor 64 is stopped by 
the control circuit at the position where the distal end of the 
engaging portion 22 of the lock stopper 18 abuts the shaft 48. 
In this way, the distal end portion of the lock bar 28, which is 
connected to the connecting portion 24 of the lock stopper 18, 
projects toward the steering shaft 38 and engages with the 
engagement groove 40 such that the steering shaft 38 is locked 
(the state shown in Fig. 4C) . 

Note that there are cases in which, at the time when the lock 
bar 28 engages with the steering shaft 38, there is positional 
offset between the lock bar 28 and the engagement groove 40 of 
the steering shaft 38, and the distal end of the lock bar 28 abuts 
the outer periphery of the steering shaft 38 such that movement 
of the lock bar 28 is restricted. In such cases, due to the spring 
36, which is provided between the lock bar 28 and the lock stopper 
18, contracting, movement of the lock stopper 18 toward the 
steering shaft 38 side is not restricted. Then, if the driver 
rotates the steering wheel such that the positions of the 
engagement groove 40 and the lock bar 28 coincide with one another, 
the lock bar 28 engages with the engagement groove 40 due to the 
urging force of the spring 36, and the steering shaft 38 is locked. 



In this locked state (the state shown in Fig. 5A) , when the 
rotating shaft 66 of the motor 64 is rotated clockwise (in the 
direction of arrow B in Fig. 2) by the control circuit, the helical 
gear 46 is rotated clockwise (in the direction of arrow CW in Fig. 
5B) via the worm gear 62. Thus, the lock arm 52 and the cam 60, 
which are formed integrally with the helical gear 46, also rotate 
and move in the direction of arrow CW in Fig. 5B. Accordingly, 
holding of the lock stopper 18 by the lock arm 52 is released, 
and the lock stopper 18 moves in the direction opposite the 
steering shaft 38 (in the direction of arrow UL in Fig. 5B) due 
to the urging force of the spring 44. Then, movement of the lock 
stopper 18 is restricted due to the projecting piece 42 abutting 
the upper portion 50 of the lock body 12. 

Moreover, at this time, due to the distal end of the horizontal 
portion 72 of the push piece 68 being temporarily fit- in into the 
groove portion 30 of the lock bar 28 , the contact of the microswitch 
80 is temporarily turned on, and the control circuit senses the 
movement of the lock bar 18. Therefore, as shown in Fig. 5C, the 
rotation of the rotating shaft 66 of the motor 64 is stopped by 
the control circuit at the position where the intermediate portion 
56 of the lock arm 52 abuts the slide portion 20 of the lock stopper 
18. Then, in this state, the distal end portion of the cam 60, 
which is eccentric toward the side opposite the lock arm 52, 
engages with the engaging portion 22 of the lock stopper 18. The 
movement of the lock stopper 18 toward the steering shaft 38 is 
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thereby restricted. In this way, the distal end portion of the 
lock bar 28, which is connected to the engaging portion 24 of the 
lock stopper 18, is moved toward the side opposite the steering 
shaft 38 such that locking of the steering shaft 38 is released 
(the state shown in Fig. 5C) . 

In this way, locking is usually released due to the lock 
stopper 18 being moved toward the side opposite the steering shaft 
38 by only the urging force of the spring 44. Therefore, the 
releasing of the locking can be carried out in a short period of 
time . 

However, there are cases in which, in the above - described 
locked state, force in the direction of rotation (the direction 
of arrow R in Fig. 6A) is applied to the steering shaft 38 as shown 
in Fig. 6A due to the repulsion from the wheels (not illustrated) , 
and the lock bar 28 receives force in a direction intersecting 
the moving direction (i.e., receives force in the direction of 
arrow F in Fig. 6A) from the engagement groove 40 of the steering 
shaft 38. 

In such a state, even if the lock arm 52 is rotated by the 
driving force from the motor 64 and the holding of the lock stopper 
18 by the lock arm 52 is released, there are cases in which the 
lock stopper 18 is not moved only by the urging force of the spring 
44, and the locking cannot be released. 

In such cases, as shown in Fig. 6B, the cam 60, which is rotated 
integrally with the helical gear 46, rotates while pushing the 



engaging portion 22 of the lock stopper 18 upward. The lock stopper 
18 is thereby moved in the direction opposite the steering shaft 
38 (i.e. , in the direction of arrow UL in Fig. 6B) . At this time, 
the movement of the lock stopper 18 is aided by the urging force 
of the spring 44 as well. Namely, in a case in which the lock bar 
28 catches on the engagement groove 40 of the steering shaft 38 
and there is resistance to movement of the lock stopper 18, the 
lock stopper 18 is moved by both the cam 60 and the spring 44, 
and the lock bar 28 is pulled out from the engagement groove 40. 
Accordingly, as compared with a case in which the lock stopper 
18 is moved only by the cam 60, the burden on the motor 64 is 
decreased. Therefore, the motor 64 can be made to be inexpensive 
and compact. 

Further, in the state in which the lock stopper 18 is moved 
to the side opposite the steering shaft 38 and locking is released, 
the lock stopper 18 is held by both the cam 60 and the spring 44. 
Therefore, the steering shaft 38 can be reliably prevented from 
locking at unnecessary times, such as when the vehicle is 
traveling of the like. 

The driving mechanism of the lock arm 52 and the cam 60 is 
a one- step decelerating mechanism formed by the worm gear 62 and 
the helical gear 46. Therefore, the driving mechanism can be made 
to be simple and the cost thereof reduced. 

Because the helical gear 46, the lock arm 52 and the cam 60 
can be molded integrally, the cost of the driving mechanism of 



the lock stopper 18 can be reduced. 

Moreover, the locked state and the unlocked state , which arise 
due to movement of the lock bar 28, are detected by the single 
microswitch 80. Therefore, the cost can be reduced as compared 
with a case in which two switches are provided. 

In this way, in the electrically-driven steering lock device 
10 having the above - described structure, sufficient force for 
pulling the lock bar 28 out is provided, and the 
electrically -driven steering lock device 10 can be made to be 
compact and inexpensive. 

Note that, in the above - described embodiment, the helical 
gear 46 which is a gear is rotated and driven by the driving force 
of the motor 64 via the worm gear 62 . However, the present invention 
is not limited to the same, and another type of gear such as a 
spur gear or the like may be driven via a pinion gear or the like. 
However, in such a case, a mechanism which restricts unnecessary 
rotation of the motor 64 in the locked state and the unlocked state 
is also used. 

Moreover, in the above - described embodiment, the lock 
stopper 18 and the lock bar 28 are connected together as separate 
members . However, the present invention is not limited to the same, 
and the lock stopper 18 and the lock bar 28 may be formed 
integrally . 

In the above - described embodiment, movement of the push part 
68 is permitted due to the push part 68 being fit- in in the groove 
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portion 30 of the lock bar 28. However, the present invention is 
not limited to the same. The push part, which can move toward the 
lock stopper 18, may be structured such that movement thereof is 
permitted due to the push part 6 8 being fit-in into a groove portion 
formed in the lock stopper 18. 

In addition, the helical gear 46, the lock arm 52, and the 
cam 60 are formed integrally in the above - described embodiment. 
However, the present invention is not limited to the same. The 
lock arm 52 and the cam 60 may be formed separately from the helical 
gear 46, and may be rotated inter lockingly with the helical gear 
46 . 

As described above, in accordance with the electrically- 
driven steering lock device of the present invention, sufficient 
force for pulling a lock bar out is provided, and the 
electrically- driven steering lock device can be made to be compact 
and inexpensive. 
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